In vivo hepatic differentiation of mesenchymal stem cells from human umbilical cord blood after transplantation into mice with liver injury.
The aim of this study was to analyze the hepatic differentiation potential of human umbilical cord blood-derived mesenchymal stem cells (hUCBMSCs) after transplantation into severe combined immune deficiency (SCID) mice with liver injury induced by D-galactosamine/lipopolysaccharide (GalN/LPS) and to explore the possibility that cells can partially repair GalN/LPS-induced hepatic damage. Mononuclear cells (MNCs) were isolated from fresh human umbilical cord blood, characterized by flow cytometry, and then transplanted into GalN/LPS-injured mice. Specimens were collected at 7, 14, 21, and 28 days after hUCBMSC transplantation. Histopathological changes were analyzed by hematoxylin and eosin staining. Polymerase chain reaction (PCR) for a specific marker of human cells, the human Alu sequence, was performed to locate exogenous hUCBMSCs in mouse livers. Expression of human hepatocyte-specific markers such as human albumin (hALB), human alpha-fetoprotein (hAFP), human cytokeratin 18 (hCK18), and human cytokeratin 19 (hCK19) were analyzed by reverse transcriptase (RT)-PCR and immunohistochemical staining. The hUCBMSCs were positive for the human MSC-specific markers CD271, CD29, CD90, CD105, and CD73, but negative for CD31, CD79b, CD133, CD34, and CD45. Histological findings showed that the hepatic damage in mice was attenuated after hMSC administration, and liver architecture was much better preserved. Human cells in the injured liver of recipient mice were detected by PCR for the human Alu sequence. In addition, expression of markers of hepatic lineage, including hALB, hAFP, hCK18, and hCK19, was detected by immunohistochemistry and RT-PCR in mouse livers after hUCBMSC transplantation, suggesting the formation of hepatocyte-like cells in vivo. MSCs from hUCB exhibit the potential to differentiate into hepatocyte-like cells in the livers of hUCB-transplanted mice as well as partially repair the liver damage induced by GalN/LPS.